«M¥7-2 3 5 5 4 1 



(19)B*BH$ffc? (J P) 02) & fffl ij^ =^ ^ ^ (A) (ll)^9FaiK^M## 

#Bff¥7 - 235541 

(43)4*BBB ¥j«7*p(1995) 9 ^ 5 B 

(sointci.* «wjs2^ ^i*gsa## f i t£«**®m 

H01L 21/3205 
21/768 
27/04 

HO 1 L 21/ 88 Z 
21/ 90 B 

tarn* *a};R a*««»:4 fd (£12 H) ®»m«c«< 



<2i)ta«#^ 


4SK s F6-47757 




000003078 










(22)tfiJSSB 


¥*£6*F(1994)2,B22B 




»?fe/iim)ii«fm#K«i;iiBr72#« 








"Sffl «— 






















mmmm 


w» J*— 






















(72)5898* 










»«)iim;«i«TiT^K/M^m^irr 1 mag* 














(74)f<ysA 


#JS± USE 











©4) \5mv>&m tmfcmwmt^rtoimxm 



(57) [Sift] 

**©:/5XT*ffia*TBeii«fcaASft. mo 
[#tj$] (1) TBEttKo^aa/^-^y-h* 

HfcJ:Oa5»?L*^U*!l«an-5. (2) TSSH^± 

a. (3) *±»©/W HI=S«y— h«S9l«tllUG 
»©««?LOWaB«*. ifi«E»«*--iai:-r*jE;& 




2 




37b:JfiaflP 

34:,frTSil£*M* 



33b 




1 1: 1 2: T 



1 




3$a:*2fit|£*'*->' 



- 1 - 



2004 02 16 16:05 



ttffl¥7 - 2 3 5 5 4 1 



mmTm$mm\z> sfisBMos b^^x^mnEs 
tmtit-rzm 1 <D§m^^->tm, 1 E^/^-xctt 

^®«(D*^m2<75E*§iA^-><!:£WU SlSOt 
trt t» & t^3S 2 ^ - > <i £ ttZ> TSE^S^ £ 

±on &^2gH^^->fc^-rswp^*^Ee-r 

M{C«tDmiR^2SH^/^->^S^-r^XSi:^ 

[it5RJi3] mos v^yj^tm^ntz^m^-m 

mos b5>zS7.?fiWi&2tifcmm¥mfcmm±\zffi 
tsih^m±c mifcmffl&mmiztt^? ? xvx - y ^ > 

g<fc. flfrfS#HISI£x>;,5P>^X h-y^-tbt. feS 
fcTO^BI K X 7 X V X y ^ > X & f Z <fc 0 Hfl □ SB * J§5i& -r 

X^f?B^X^>X^?£KJ;9^l!fltC|&£T&I 

g <t &&ts z. t. tt^ *m&mme>wimjj&. 

CIS^4] MOS h7>vX^*5MSnfc^*S 

«<t. mmm±izM^ntz-rmmumt, mTm&m 
mz&m-rzmmmm&t. mmmmmm±izw^^n 
fz±mmumt, m±m\zm^txtz/tv Fmrnrnt 
£. m?z>&mmmffim<n*m&mm\z&^T. 
mos h7>y*x3'«y- hmsea^ics^b. ntta^- 

m £ teTJf <£>E*glBt <T> <fc 0 J£ ^ <£>IH8M>I * - i2 <h T 



S. 

[%BJI<Of|Mffl&t&Bj] 
[0 0 0 1] 

[mm±.<nmmmn #58wa. mosi-7>-;x^ 

OiT««Offitt3l*) ©IHPJK^SffiASftaX^X 
YlWciSMOS h7>yX^O^^-y (««) ft 

[0 0 0 2] 

vKfc^mv-m&ffimizm^z tmz. arc/*? k* 

[0 0 0 3] 015 (a) ICSSIAT. MOSh5>yX 

prnwrnztifz (.mmit-r) ssi i ±tc, g>mmm 

<DT&& tttZWMtm (Si O,) 12^, 800n 
20 m, CVD^Tli«-r2>, B*bT&<^a*, 7thUy 

E (Reactive Ion Etching) }£) KTftflJJtl 2 (C^fM 
cD3>^^ h-Tts— joints. 

[0 0 0 4] Jfc»C*ftKl 2±fc. SglJIB©Al - 1 
25 %S\ - 0.5%Cu m (.&LTm\ZA\ mtWVf) 800nm 
ZXrty pmzTi&mLtzW:, X* hUvXh£VX? 
\Z. R I EffiCTKAl J&£/^-x>i/l,TSSl Jf @ 
OA1 E^/1^->1 3Sr»B)c-r-5. 016 (b) tt*- 

oaa' WLWiwm. mm (b' ) iz^mm-e&z. *® 

30 *SA1 m (n?—>iz*>W-&) 13all SliTf© 
at±»c, tf^-xf >X®<h&3/1-;/ F (Pad ) 

m 900~ lOOOOAtm 2 ) Sfc^ttStefflXD — XcD 
S*Bt&5/t7 PUS (*<J3600Mm 2 ) *t«e^n 
fcO, *V»tt@ra+-V'/ , ?->^ffl©MP§Pi^-5^T& 

35 Al I13btt, {ajAtfMOSh7>^^OSffi 

1 E«JKt?. dW^CTTti, *®«A1 Ml 3a»C^ 
40 [0 0 0 5] 'Ai\zm 1 7 (c) KiStAT. illlCA 

1 Ei;^->i3±i:. *i©»mifi«Btt&*>' l J 
n>WtttM (Si 0 2 ) . JP^lOOOnin^, X^XVCV 
DmT-±ffi\z&tfZL. ^"=.(CfJfSlcJ:0. It©l/y7 
hx 7 -y ^ ffilc «fc <0 spiflffc L. ^ 1 JIMififHH 1 4 
45 Sr^^T^)., 

[0 0 0 6] WzmW (d) tC*5V>T, S^CDX^hU 

tt. 0 18 (e) (C^f<fc3fr. ffi^^X^XV^Hm 
50 £*'Jffl-r<SR I Ete(wd;0. ^lPScOAl E^^- 
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1 7 aRtfl 7 b^fiTT*. 
[0 0 0 7] — agKIWPg&l 7 att*Hf«AI II 3a 

sniwAi eimki 3b^iii«n 4*a 

0 . £ <B> t~ XJlt;: 3 1 # U-r fc* ©S5«!?LT?E«l«S«© 
±#;*©F*f!PT&-5. MPg&l 7 aRtfl 7 bttlUDl/ 

[0 0 0 8] C©R I E(4. Al BB«?/t^ — > 1 3 £x 

1 4»s^^xy?>yu- K©/t7^*#*b, a 

t-^tX hXyfCMLT, *520~50%©:t— A'Xy^ 

a®*ai mi 3 awwpgistt. ^jxTsaatot 

[0 0 0 9] JRJfi£*l£«*rfcJ:. Al E»/^-> 1 3 
£ttK:Stt$nS*«Eai£fl'bT. 

[0 0 10] XfBAl E^/N°^->1 3#, WAtfMO 
S h5>^^©>'-Hii:8N*SliTH4t. A® 

n-5o d©!^, MOS N5>> ? X^<DL#l^<a^BEV 

[0 0 11] £fc#14^K)©g^ig<T, 

S h7>yX^If 0#tt»$^?<, RIEcom 
WttA^-^O&^tf^tJfcWU-C. 1/ 5~ 

[0 0 12] «E3feft«-COXeKWfcR*. /7XVO 

2 7>y->>^/te(Cj;D. i^VW7, hvx;? 1 5£fiJfH 
t* (H18 (e)). A\Z. mi 8 ( f ) »c*V»T. 
?g2IIB©Al EStlK. J?£ 800mn£, X/t-y^ffiT^ 

1 J&£R I Effi-r?/t^-X>^LT, 8l2)Ig©AlE 
S/^->16a, 16b«fBtt5. *l:«2 0DBSi 
(Si 0,ffil. J9£l000nm) 1 8£CVD&T"it 



«■*-<&. -©Si Ojflll 8tC*fU 7thUyX^ 
7X?«!:LT, A-y H*«85if[T©JB2 ©BBPSB 

1 9a5^2II<DAl &m/*?—>l 6 
b^©«ffifflT*-g.^2©HPa5 (^-f7*-W 1 9 

05 b Sr. R I ES(CT^P-T^). 

[0 0 13] C0^2©|gP«PlPXS»C*V»T. SUlB 
mi ©fW P»flBPXS»# /^y Hti»iT© 
^2IBOAl mm/V? — >1 6 aCMLTIi Affift 
©MPgPl 9 a^fig^n-Sfc*, d©ff5 2©WPg|5SJ 

10 PXgK&I^Tfc. ^-A*X-y^>^P#©7 p 7X*V(- c k 
4*«f&A**«*U MOS h7>yX5"\Ol^iO 

[0 0 14] fr\Z, Ml 9 (g) (CiJtAT. 7* h W 
Xh*fl«Lfc«K*3HB<OAlE*l!t. P£ 800nm 
15 Sr. XA-y^ffidT^SfCifi^U 7*M/yX^7 
X7ICLTR I EffifCdcD, fg3/ig©Al ESSA:* — 
>2 oSJBjfcT*. iWh-^/t'r/^-ya >Wk£ 
l/TSi ONBI, JP£lO0Onm£\ C VD&tCT^SICife 
HUd/X h^vXi7(cLTh-y7/N'-y 
20 ->^-->3>Si ONiS2l£, ^17 t-X'yf >y*g 
ICTSiPU f 3 0WaU2 2SMt5. 
[0 0 15] -Kh77 , A7y^-y3>Si ONI 
2 l©fflPXg«. nffi&ACD-i>im&CDtZ^<yx.y M 

25 b^>^X^©y*-v5££«®C<=,&t,i 0 
[0 0 16] 

IC. MOS b^>zy^^^mf$.m^-tVT^tStmz, 

30 B)»S«^»<iiLTW^--5.#SE^«jt©^#^e 
K*5^T, ■IMfimi=TaE«£:±JISa&**lft-r 
*fc»©BlP» (SHJRL. 7VTtf:-.lk 7,)l-*-)V 

[0 0 17] BflPg&tt, TgEI&&±Cit«£ft;fcJIM 
35 I6ii^. 7"7X7i7f>^S (#J*.WfR I Effi) K 
«kt), TIESl$Xh7^-iH. 20-50%©:*— 

nx-y^y-yiz^oBtfcZtiz. ~©n#. pspg&jg®© 
TgE&IKtt, x.yT->y\z&r)&tiiVfc&, 3l*tt* 

■7?x-?mmn.izmzti2>. dntitj^XYtcf 

40 HPj£(D*ffliiiS:frL. TJBE«Mtt=aA« 

[0 0 18] a#, *>t^>^«; K««©iSTK:<£ 
«-r*TJBE«^^->tt. KA-y KS8©ffi«K:ffi£L 
fcAE«T% d©®(cWP^tl«>WPg|5 (^7*- 
45 ©MPffi«fc*S«.hfr-5. d©fci&±K«ltiUfc 
*ffi«©E«S A 7 , 7X?X7f>^l:*DT 
«. X7XY<f0ft— y (««f) ^©T^^iL 

iSSibT^^ tCil«n. MtfMOSI-7>yX^M 

50 os«i®gi5 (?-bmm, y-bwatm. T-^z-^mm 
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[0 0 19] C©^, MOSh7>/X^©L^l>M 

[0 0 2 0] £fc#te£»#t«£T»^Tt>. ±B*ffif 
SA^^-y (»{«) <&ft*»»££lt«U *Mt*<*« 

[0021] 5e*f**sios««fttfft>. «^es 

[0 0 2 2] ±IHP n m^fCffi^«tSnfct>© 
^©165(1 MOS H5>5?X^S-&tt*)BE*«! 

;k ft^?L) ^X?i7f>^ft (tfiRfcfR I E 
8c) KJ;D»J«-r*K:l8U rtyFtifiTWWO 

3&ft*S{l«-<& Hi: 
[0 0 2 3] 

(A) *»9I©»*3 1 fcffcS^iiflEgWi, MOS 

j*S*ifcTJiE*IJti. 8TIE81^igf5IM 

-r**HE*«iS©¥*fl*«K:*^T. ttGTJHEtil 
Bite. WgMOS h7>yx^©fIE8i:«Kt5^ 
l©E8/^->t, ff lE^/^-McJt^EfS©;*: 
tl^2©E^t^->i^tb. ff 1 2 E*A 

^->ttiWETJiE««Trtta^fc»«anTc»«t^ 

»«*nT^*E*iHfcR«t* CI t*tt«it5* 

[0 0 2 4] (A') *8H0M&H2 
««©«iS3*j*tt. MOSh7>yX 

^o«aG«>cttttr«jisioe«u < (^->&. he 

*/^->iCjfc^*ffi«£85*0*lG*/t*-><fc 

«tt * nx v if iiii 2 ©Ein/x * - > t * m -r % t a e 
iii&Mtsiit. TJiEfliM*ttsrsjiiii»Mt 

yfefctoff i&tfjii2G«i/tjr->icirr«naffi« 



SEWKlCkOff 1 Rtf»2E*/^->e««t5I 

[0 0 2 5] tefcliJffB 1 RtN'ISjRJg 2 CC&t^T. ff 1 
05 Gft/X?— 2 E«/t?—>0Btt£t. 
dC0*«#:SBrttC^fi£SnfcS/h<7>MOS h^>vX 

[0 0 2 6] Sfci*fllK^Sl*S2i:iSVJT, ffl 

£L<, Sfcft*#0«K«, (Al ) , 

Ti , Ti Cu , Cu Au H©& 

[0 0 2 7] (B) *ffiiJliC0*#Jg3iC«*»&#i£ 
15 14, MOS h7>yx^*lM$tlfc*«fl:Sfit, K 
S«±K»JS3ftfcTliE«llt£. STSE^&Kffi 

Si. KTJBEWRiCIWEJlWWaKCtfc^y?^ 
X-y^>^l/-h©/h$t^«III&£J£sfc-r£I*§i. tit 
«m«»jAl/^TJieM(flt«ttaT«MilIfUHR«» 

£#77X^»B^©x^>^#ffiK,fcD^lW::^ 
30 [0 0 2 8] &i5. W*3®3tC*3liT. MS3«SIM^X 

35 [0 0 2 9] *fciS*JS3Cfet»T. TJlEiBgBI-klCiifr 

40 [0 0 3 0] *fc«*J(3C6l»T. fflE-fMUtftt. Aft 
•5. 

45 [0 0 3 1] 3 C*^T, MIB«SM©B« 

38*. MP«Jis»<Offia©5-6«««Bl*«*fllUTt»/«ctr» 
«»©iB«*«, WE*«#»Sl:»)«*ftfcMOSh5 

50 [0 0 3 2] £fcM*)X3lC&lr>T. WE«««l*«tt» 
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mmx-bo. (i) m®&mmrf^t^<j?>mm 
(ommmA. (2) mmmmm^ u -r 5 

[0 0 3 3] *fcfl»*«3K*S^T. flfrte«S[tt^i§ffi 
UyU3>, 7^6^:7 >3?© -> U 3 > 

[0 0 3 4] (C) *S89I©»»#>S 4 

■ tt. MOS h7>^^<tMSftt¥ifta«<!:. 
KS«±fc»fi5SnfcT*E*UK4:, KTSBS^IKSS 

SSttSft. KS^?l©HBP®«#. ±0*fcttTJi<0E 
[0 0 3 5] fciJ. »3»B4fc*V»T, TIffi«Rtf 

[0 0 3 6] 
[fP/S] 

(A, A' ) *«K©at**iR^2t;ffafpfflK:t? 

[0 0 3 7] TIISSBJ. MOSh7>yX^©ii 

^ffitctO, T»E«KKar*Bfje©*:#Stfflffc© 
^S^tpm R I E^©^--/N*X-y5 1 >^. Uv'X 

h iflStfctf 5 /7XvtW, ^*i***i©li □ 6 T 
»©7 p 7X^m^aAStiS^:®«©m2E^A°^- 

AiStlfcflMfrtt, MOS h7>yX^©y-Miai:I 
C©^46MOS N7>yX^©y7X-7ff 
ttA^-^fcBfrlkT?**. ^(C±teMPgB^^fi£Lfc 

■ WI6««±lc±JIE«I(t*»*i-*c:tCJ:0. TJf 

l/TIHi:»«Sn* («*tfHl (b) SfcB@7 
(a) #R8) . 

[0 0 3 8] &*lWEy9X-7«ffifaA»:J;*^A5B* 



*^©y- K®«£©7>^7-i±rt<A#^{3:<h*Si« : &;i 

05 HfflfS© 4oo{g«±©t^tt. #«9i£iifli-r* 
[0039] (b) mmm3iz&kz>migxmz> mm 

© A' ^ - > £ ft & TIESlffltffi £ «M □ gf$Jgg|$ 

10 ©*«H£A*i»ifcTs««K*jB/«-ra. ^©?g> c© 

COMP«»riExefc*»r»T. PPI&©TJf 
E«IJ«ll^gi«$nT USfflT, *- A*X y^> 

[0040] a*. ^^xvmwaAKi-s^Jifsafeo 

SKtt. MM©® 9. 75Xv«flrj&*ffiA**i*MPaB 
©Hf*rt*. MOSh7>yX^©y-hffi«© 400{g« 

20 ±Kfc*£, *ffl±wB*«*rsct*t. &mmzmm 

SftTVsi. S£oTy-h®S© 400fgtUi©M)Pffi£ 
25 tt, *BHMlP»©T*E»Ki::* M1R$)\z&W.m&tii 

«&«iibu ^7XvtfaAi*i£ai/. mosh? 

[0 0 4 1] (C) *9eH®lff#£4 
30 K©f^fflt-ot^TUiBj-r^ <> 

[0 0 4 2] «*a»Trtt. S±S©A-y 
WWfciSHTW:, &B©EI£A*->«, i±I©A<y 

35 3. ^-©fc«>. X^XTX-y^^ffiKJcO. nmttft 
Ay H««iBT««©*®a©HP« (»«?L) 

40 TlOftEi/^->l:H ^yh'fIS«iSI^L 
^AB«/^->*SSt+T. fl£^TillI«WRi:ig*S 

?L*^©X5X-7m^ffiAS^A*il3<£MTg--5o 
45 [0 0 4 3] fi£*ft«T«, /t? h-MSTS* 

tc^A-y F««£««*lA>BBPffi©ttltt?L«iSiW-fc 

50 [0 0 4 4] 



- 5 - 



2004 02 16 16:05 



*mw&B&zt*ow&Jim nm* 7-235541 



(a) £tT*B93©tt#« 1 iz&z>*&#mm<om 1 

[0 0 4 5] Bltt, »¥*#8BO*Mffl©SSB5*« 
^WlC^-TiaST. HE (a) tt. IU0 (b) (C^-TB 

b' m&rffim. mm (b) tt¥E0T<&-5. 
[oo4 6] mnz^-r^mw&m\t. Mosh^>->* 

tttzmim (Si o,«t) i2±i:M*ftfcTiE 

Ant 3 3 a&tf 3 3 bt. Tm&mmzwim.T&mfflm 
«K3 4t. m&mm3 4±\z&i$tsnz>±m&um3 

6 35013 6 b^WTo 

[0 0 4 7] ^CK*58W©»«T?»**«. T«Ei88BI3 
3tt, mTf2MOS h^>v ! 7.^wmffiSH^ (0*-tt-T) 
tmmt2>fgl<D&Wl*^>3 3 bt, SB 1 E&/1* 
->3 3 bt;tfc^®«com2©gBflt/t^->3 3 at 
lR^2E«87t^->3 3 b&tf3 3 
att. T»E««l-Cf4tt«SnTlr^HT. JHHII&ftK 
3 4(DMPg)53 7 b (135 (g) #M) Sfl-U ±«E 
«Bt3 6 bCJ;0»ttSnT^5. fc*5H 1 (b) 
Igllt ffit±Bl, l2iEI/^->3 3b, 33a 
RtfHE*/^ — >SWP«3 7 bS^LT»«t4± 
§E«3 6 bSB^W^-^^-T. 

[0 0 4 8] (A') Mz&i<D^MM<D¥m&mm 
swtu m#m2iz&zmmjjmzrmTmw?z>. 

[0 0 4 9] 02 (a) lt*3^T. 1 1 ±IZ 

2 (b) tCfct^T, Al I3 3*I»©X^yi"J>y 

[0 0 5 0] ^Ci&fgStlJtAl ®|3 3(3, ItOUV 
— &fi5t::TR^<£Efll/^->£>fr-f 1/vX 
hVXy- (E^-a-T) *KL, If(ORIEffi(C=t0 
i7f^LT, H3K*tJ:5aTiAl E*/**- 
>3 3*!fen5, 03 (c' ) «. w^—><DW-m 

0. 03 (c) ace m<mmmz*-r. 

[0 0 5 1] TSAl E*&/^->3 3«. Ffltfl 
»*fctt*©ffiT*tt«Kffiirr**iB«©SS 2 Elfl/f 
*->3 3 aSWOS h7>yX^©y-hSiE8 
5IlM/^->3 3 bt£#U iJ^Sl 
a»^I2SH^/W->«. m\Z^-?£o\Z. S^IC 

[0 0 5 2] K\ZkMVV>7. hVX? £fJ 
*Lfctft. 04 (d) K^Ti-SK. 7"7X?CVD8 
gfCT, •7'7X*-7->U=l>^kll3 4^ii«L. 04 

(e) i'SlCXy^A'-y^ffll/v'X h 3 5 £^f)T 

[0 0 5 3] ifct::X-y5PA*-.y v-£fr&^. 05 (f) \Z 

7HT&o\zwmt2tiizmMmmm3 a&b&lt*, & 



Jjx— £fl5fijcT-3. tto%B5 (g) KfcUT. n 
□ SB 3 7 ate. /ty K^CD*®«tf>fg2E*j!/^->3 
3 a±\ZBl#.2nzmaffim<D±$^ffla&T~$)0> ffl 
05 Pg83 7bli, i2E^/^-/3 3a<!:, MOSF7 
^ct Sfi*i:8«f 4* l E*/^-> 3 3 b 

[0 0 5 4] *l:@6 (h) iZfR-r&olZ. ®?£<£>X/\° 
y*SsK:J:0-LJBAl «3 6&Jg«U MfflU7^7 

10 y-<it:. RIE&tCiD, i^Al Jg3 6 ^/\'^-->^* 
L. 0 6 (i) X'm^rXolZ. ±IE«/t^->3 6 
a, 3 6bi£f^ t :©fif, HPgB3 7 b£il£>>i 
tJ±fflE^!/N°^->3 6 bfC^oT. TIE^/t^-> 
©ilS^2Ei/^->tt»i*n5 (01 (b) 

15 #fig) . 

[0 0 5 5] 0 7tt. *fSHJOiS^3ll fC«-g,^2<D3l 
i6S«»J«^g6^*-r0ffiT. 0 7 (b) tt¥S0. 0 7 
(a) BDD' &*5. 01^1/06 

20 ttM^m TJlE&Ifl©*B«©ai2E*SA , *->3 
3 at. MOS h7>^i'©tIESI:««!t5«l 
E3S/^->3 3 bill TSEISlBlTteSWcStf&S 
ni^&H. fWESySWtg&S&te, SF^»®|3 4 
\Z&l&2tl. *»OJB2E*K/t^->3 3 aCje-TSMP 

25 «3 7 at. «lE»Ai'->3 3b»ca-r*BlP«3 
7bt£> 2o©HflPg|$£3>U j^MPSI5{'ll«6^Stl-2) 
±IE«l3 6l:J:oT. JB 1 . £2Elfc"£r->3 3 
aRZ*3 3 b)J?I^l;ilSn5uf7*5. 
[0 0 5 6] ±IB©mi&^2©SISfi0d*^t)?g^^ 

30 U£vlZ, TIEi/^->5Mt5l8Tli, *® 
«0^2E8/^-><!:. MOS h5>^XiS'©mHE 

«fc«tt-r*ssiE*/t*->£tt. stwcttttanx 

mm\zmum w^t^—m s»«t*stm;. m 
35 E«/^->tt»i*nT*!5. t<D'&±m&mmzM 
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(54) [Title of the Invention] SEMICONDUCTOR DEVICE AND 
MANUFACTURING METHOD OF IT 

(57) [Abstract] 

[Purpose] In a semiconductor device of a multilayer wiring 
structure mounted with a MOS transistor, when opening a large 
opening area via hole (for example, a connection hole in a 
region just below a pad) in an interlayer insulation film 
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deposited on a lower layer wiring film by a plasma etching 
method, although a large amount of plasma electric charge is 
implanted to the lower layer wiring film to thereby exert RIE 
damages such as characteristic change of the MOS element and 
gate destruction, these are prevented, 

[Constitution] (1) A large area pattern of the lower wiring 
film and a wiring pattern connected to a gate electrode are 
not connected in the lower wiring film and, after opening a 
connection hole, both the patterns are connected by an upper 
layer wiring film through the connection hole. (2) A 
protection film such as polyimide is coated on the lower layer 
wiring film and, after opening a connection hole in the 
insulation film with the protection film being made an etching 
stopper, the remaining protection film is removed by an etching 
method of non-plasma atmosphere. (3) An opening area of a 
connection hole of a gate electrode leader wiring reaching to 
an uppermost layer pad is reduced to an area equivalent to a 
square whose one side is made an adjacent wiring width. 



[Claims] 

[Claim 1] A semiconductor device of a multilayer wiring 
structure having a semiconductor substrate formed with a MOS 
transistor, a lower layer wiring film formed on the substrate, 
an interlayer insulation film coating the lower layer wiring 
film, and an upper layer wiring film formed on the interlayer 
insulation film, 

characterized by possessing a wiring structure in which 
the lower layer wiring film has a 1st wiring pattern connected 
to an electrode wiring of the MOS transistor and a 2nd wiring 
pattern whose area is large in comparison with the 1st wiring 
pattern, and the 1st and 2nd wiring patterns are not mutually 
connected in the lower layer wiring film and connected by the 
upper layer wiring film through an opening part of the 
interlayer insulation film. 

[Claim 2] A manufacturing method of a semiconductor device set 
forth in claim 1, including a process of forming, on a 
semiconductor substrate, a lower layer wiring film having a 
1st wiring pattern connected to an electrode wiring of a MOS 
transistor and a 2nd wiring pattern having a large area in 
comparison with the 1st wiring pattern and not connected to 
the 1st wiring pattern, a process of forming an interlayer 
insulation film coating the lower layer wiring film, a process 
of forming, in the interlayer insulation film, an opening part 
reaching to the 1st and 2nd wiring patterns by a plasma etching 
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method, and a process of depositing an upper layer wiring film 
on the interlayer insulation film formed with the opening part, 
thereby connecting the 1st and 2nd wiring patterns by the upper 
layer wiring film through the opening part of the interlayer 
insulation film. 

[Claim 3] A manufacturing method of a semiconductor device of 
a multilayer wiring structure having a semiconductor substrate 
formed with a MOS transistor, a lower layer wiring film formed 
on the substrate, an interlayer insulation film coating the 
lower layer wiring film, and an upper layer wiring film formed 
on the interlayer insulation film, 

characterized by including a process of forming, on the 
semiconductor substrate formed with the MOS transistor, a lower 
layer wiring film having a predetermined pattern, a process 
of forming, on the lower layer wiring film, a protection film 
whose plasma etching rate is small in comparison with the 
interlayer insulation film, a process of forming the interlayer 
insulation film coating the lower layer wiring film formed with 
the protection film, a process of forming an opening part in 
the interlayer insulation film by a plasma etching method with 
the protection film being made an etching stopper, and a process 
of selectively removing the protection film remaining in a 
bottom part of the opening part by an etching method of 
non-plasma atmosphere . 

[Claim 4] A semiconductor device of a multilayer wiring 



structure having a semiconductor substrate formed with a MOS 
transistor, a lower layer wiring film formed on the substrate, 
an interlayer insulation film coating the lower layer wiring 
film, an upper layer wiring film formed on the interlayer 
insulation film, and a pad electrode part formed in an uppermost 
layer, 

characterized in that a leader wiring connected to a gate 
electrode wiring of the MOS transistor and reaching to the pad 
electrode part of the uppermost layer while passing through 
the multilayer wiring structure is connected to the upper layer 
wiring film from the lower layer wiring film through a 
connection hole of the interlayer insulation film, and an 
opening area of the connection hole is equivalent to an area 
of a square whose one side is made a wiring width of wider one 
of the upper layer or lower layer wiring film. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] The present invention 
relates to a semiconductor device having a multilayer wiring 
structure formed with a MOS transistor and a method of 
manufacturing it, and especially concerns a wiring structure 
capable of preventing, in an interlayer insulation film opening 
process by a plasma etching, a damage (injury) of the MOS 
transistor by a plasma electric charge implanted from an 
opening bottom of large area (of a pad or a connection hole 



just below the pad, and so forth), and an opening process. 
[0002] 

[Prior Art] A conventional multilayer wiring structure of the 
semiconductor device and one example of a method of forming 
it are briefly mentioned, and hereunder it is explained 
especially about structures of a pad electrode part and a wiring 
including the pad electrode part and an opening process of an 
insulation film coating these large area wiring patterns by 
referring to the drawings . 

[0003] In Fig. 15 (a), on a substrate 11 formed with the MOS 
transistor and so forth (not shown in drawing), an oxide film 
(Si0 2 ) 12 becoming an underlay of a multilayer wiring is 
deposited in a thickness 800 nm by a CVD method. Although not 
shown in the drawing, a desired contact hole is opened by a 
plasma etching (e.g., RIE (Reactive Ion Etching)) with a 
photoresist being made a mask. 

[0004] Next, a 1st layer Al - 1% Si - 0.5% Cu film (hereafter, 
referred to simply as Al film) is deposited in 800 nm on the 
oxide film 12 by a sputter method, and thereafter the Al film 
is patterned by the RIE method with the photoresist being made 
the mask, thereby forming a 1st layer Al wiring pattern 13. 
Fig. 16(b) is its AA ' line sectional view, and the same drawing 
(b') a plan view. A large area Al film (referred to also as 
pattern) 13a is a portion just on which a pad (Pad) electrode 
part (about 900 - 10000 nm 2 ) becoming a bonding face or a pad 
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electrode part (about 3 600 nm 2 ) becoming a contact face of a 
characteristics measuring probe is deposited in a post process , 
or which becomes an opening part for an interlayer capacitor. 
An Al film 13b is an Al wiring film, of several^un in width, 
connected to ,e.g., an electrode wiring of the MOS transistor 
or an electrode of other element and, in this conventional 
example, it is supposed to be connected to the large area Al 
film 13a and connected to a gate electrode wiring of the MOS 
transistor. 

[0005] Next, in Fig. 17(c), a silicon oxide film ( Si0 2 ) becoming 
a 1st interlayer insulation film is formed in a thickness 1000 
nm on the 1st layer Al wiring pattern 13 over its whole face 
by a plasma CVD method and, additionally as occasion demands, 
it is flattened by a usual resist etch back method, thereby 
forming a 1st interlayer insulation film 14. 
[0006] Next, in the same drawing (d) , in order to form an opening 
part in a predetermined position of the 1st interlayer 
insulation film 14 by a usual photolithography method, a 
positive type resist mask 15 is provided and, as shown in 
Fig. 18(e) , opening parts (referred to also as connection holes 
or via holes) 17a and 17b reaching to the 1st layer Al wiring 
pattern 13 are formed by the RIE method utilizing a usual plasma 
atmosphere. 

[0007] Generally, the opening part 17a has a large opening face 
corresponding to the large area Al film 13a, and the opening 



8 



part 17b is a connection hole for further pulling out the 1st 
layer Al wiring film 13b to an upper layer while passing through 
the 1st interlayer insulation film 14 and is an opening whose 
size is about a wiring width. The opening parts 17a and 17b 
are simultaneously opened by the RIE method while using the 
same resist mask 15. 

[0008] The RIE is performed with the Al wiring pattern 13 being 
made an etching stopper and, in view of a thickness of the 
interlayer insulation film 14 and a dispersion of an etching 
rate, there must be anticipated an over-etching of about 20 
- 50% with respect to a usual just etching. Accordingly, even 
after the opening part has been opened and the Al wiring pattern 
has been exposed in an opening bottom face, the exposed face 
is exposed to the plasma atmosphere, so that the electric charge 
is supplied and implanted to the exposed face from the plasma. 
An amount of the electric charge implanted is approximately 
proportional to an exposed area of the Al wiring pattern 13. 
For this reason, the opening part of the large area Al film 
13a functions as "antenna" collecting the electric charge in 
the plasma atmosphere. 

[0009] The fact is known that the collected electric charge 
is transmitted to an element formed in a semiconductor 
substrate while passing through the Al wiring pattern 13 
through an electrode wiring connected to the Al wiring pattern. 
Of course, since a large amount of electric charge is implanted 



9 




to such a wiring pattern having the large area opening part 
as mentioned above, although a protection element is added in 
a case of being possible, there are many cases where it cannot 
be added owing to circumstances in a circuit constitution, and 
further the protection element cannot be added to a capacitor 
pattern in a circuit. 

[0010] If the Al wiring pattern 13 is connected to, for example, 
a gate electrode of the MOS transistor, the electric charge 
collected in the large area Al film 13a is accumulated in a 
gate part of this transistor, so that a high voltage is applied 
to the gate electrode. As a result, needless to say about a 
characteristic deterioration such as fluctuation of threshold 
voltage V th of the Mos transistor, the MOS transistor itself 
is destroyed due to a dielectric breakdown of the gate oxide 
film in the worst case, so that it becomes a main cause of a 
reduction in yield. 

[0011] Further, even in one of a case where a degree of the 
characteristic fluctuation is small and thus no defect occurs, 
or a case where the characteristic is regained in an anneal 
process after forming the opening part, a characteristic 
fluctuation rate of the MOS transistor element during a device 
operation is large, so that a life becomes as short as 1/5 - 
1/2 in comparison with a case where there is no electric charge 
implantation damage of the RIE. 

[0012] It is returned to the process explanation in the prior 
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art. The positive resist mask 15 is exfoliated by a plasma 
0 2 ashing method (Fig.l8(e)). Next, in Fig. 18(f), a 2nd layer 
Al wiring film is deposited in a thickness 800 nm over the whole 
face by the sputter method. Next, this Al film is patterned 
by the RIE method with the photoresist being made the mask, 

thereby forming 2nd layer Al wiring patterns 16a , 16b. Next, 
a 2nd interlayer insulation film (Si0 2 film, thickness 1000 
nm) 18 is deposited by the CVD method. To this Si0 2 film 18, 
there are opened a 2nd opening part (via hole )19a just below 
the pad electrode part and a 2nd opening part (via hole) 19b, 
which is for an electrode to the 2nd layer Al wiring pattern 
16b, by the RIE method with the photoresist being made the mask. 
[0013] In this process of opening the 2nd opening parts, 
similarly to a time of the process of opening the 1st opening 
parts, since the large area opening part 19a is formed for the 
2nd layer Al wiring pattern 16a just below the pad electrode 
part, the electric charge implantation by the plasma at an 
over-etching time occurs also in this process of opening the 
2nd opening parts, so that a fear for adverse effect to the 
MOS transistor is large. 

[0014] Next, in Fig. 19(g), after the photoresist has been 
exfoliated, a 3rd layer Al wiring film is deposited in a 
thickness 800 nm over the whole face by the sputter method, 
and a 3rd layer Al wiring pattern 20 is formed by the RIE method 
with the photoresist being made the mask. Subsequently, as 
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a top passivation f ilm, an SiON film is deposited in a thickness 
1000 nm over the whole face by the CVD method. Next, a top 
passivation SiON film 21 is opened by a wet etching method with 
the photoresist being made the mask, thereby forming a 3rd 
opening part 22. 

[0015] Generally, in the process of opening the top passivation 
SiON film 21, since there is used the wet etching method having 
no possibility of the electric charge implantation, a damage 
generation of the MOS transistor due to the electric charge 
implantation does not occur. 
[0016] 

[Problems that the Invention is to Solve] As heretofore 
mentioned in detail, in the semiconductor device having the 
multilayer wiring structure containing the MOS transistor as 
a constitution element and having, as a constitution element, 
the laminated film comprising the lower layer wiring film and 
the upper layer wiring film which sandwich the interlayer 
insulation film, the opening part (referred to also as 
connection hole, via hole or through-hole) for connecting the 
lower layer wiring and the upper layer wiring is provided in 
the interlayer insulation film. 

[0017] The opening part is formed by over-etching, in 20 - 50%, 
the interlayer insulation film deposited on the lower layer 
wiring film by the plasma etching method (e.g., RIE method) 
with the lower layer wiring film being made a stopper. At this 



12 



time, the lower layer wiring film in the opening part bottom 
face is, after having been exposed by the etching, 
consecutively exposed to the plasma atmosphere. By this, 
charged particles in the plasma are supplied and implanted to 
the lower wiring film through an exposed face of the opening 
bottom. 

[0018] Usually, the lower layer wiring pattern located just 
below a bonding pad part and so forth has a large area 
corresponding to an area of the pad part, and an opening area 
of the opening part (via hole) opened in this face becomes a 
large area as well. For this reason, the above exposed large 
area wiring pattern functions as the antenna collecting the 
charge (electric charge) in the plasma during the plasma 
etching. The collected electric charge is carried to the 
element via the connected lower layer wiring film, and 
accumulated in a MOS structure part (gate electrode, gate oxide 
film or capacity comprising a channel region) of the MOS 
transistor for instance. 

[0019] As a result, there arises a characteristic fluctuation 
of the threshold voltage V th of the MOS transistor or the like 
and, in the worst case, the dielectric breakdown of the gate 
oxide film is generated to thereby make the device itself 
defective, so that it becomes a main cause of the reduction 
in yield. 

[0020] Further, even if the characteristic fluctuation is small, 
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a life becomes extremely short in comparison with a case where 
there is no electric charge implantation damage (injury). 
[0021] In recent years, as the semiconductor device is highly 
integrated , it is promoted to make also the MOS transistor of 
the constitution element fine. However, in contrast to this, 
it is difficult to reduce an area of the bonding pad functioning 
as the antenna collecting the electric charge or the like and, 
for this reason, the electric charge implantation damage 
becomes more liable to occur, so that a so-called RIE damage 
problem is actualized recently. That is , it is a very important 
problem to develop a technique capable of preventing the 
electric charge implantation damage. 

[0022] The invention is one made in view of the above problems, 
and its object is to provide a semiconductor device of the 
multilayer wiring structure containing the MOS transistor and 
a manufacturing method of it, in each of which, when forming 
the opening part (via hole, connection hole) connecting the 
upper layer and lower layer wiring films through the interlayer 
insulation film by the plasma etching method (e.g., RIE method ) , 
the injury of the MOS transistor due to the plasma electric 
charge implanted from the opening part of the large opening 
area such as region just below the pad electrode part is reduced, 
so that improvements in yield and reliability can be realized. 
[0023] 

[Means for Solving the Problems] 
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(A) A semiconductor device according to claim 1 of the 
invention is a semiconductor device of a multilayer wiring 
structure having a semiconductor substrate formed with a MOS 
transistor, a lower layer wiring film formed on the substrate, 
an interlayer insulation film coating the lower layer wiring 
film, and an upper layer wiring film formed on the interlayer 
insulation film, characterized by possessing a wiring 
structure in which the lower layer wiring film has a 1st wiring 
pattern connected to an electrode wiring of the MOS transistor 
and a 2nd wiring pattern whose area is large in comparison with 
the 1st wiring pattern, and the 1st and 2nd wiring patterns 
are not mutually connected in the lower layer wiring film and 
connected by the upper layer wiring film through an opening 
part of the interlayer insulation film, 

[0024] (A') A manufacturing method of a semiconductor device 
according to claim 2 of the invention is a manufacturing method 
of a semiconductor device set forth in claim 1, including a 
process of forming, on a semiconductor substrate, a lower layer 
wiring film having a 1st wiring pattern connected to an 
electrode wiring of a MOS transistor and a 2nd wiring pattern 
having a large area in comparison with the 1st wiring pattern 
and not connected to the 1st wiring pattern, a process of 
forming an interlayer insulation film coating the lower layer 
wiring film, a process of forming, in the interlayer insulation 
film, an opening part reaching to the 1st and 2nd wiring 
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patterns by a plasma etching method , and a process of depositing 
an upper layer wiring film on the interlayer insulation film 
formed with the opening part, thereby connecting the 1st and 
2nd wiring patterns by the upper layer wiring film through the 
opening part of the interlayer insulation film. 
[0025] Incidentally , in claim 1 and claim 2, it is a desirable 
implementation mode to which the invention is applied that an 
area of the 2nd wiring pattern, which is large in comparison 
with the 1st wiring pattern, is more than 400 times of a gate 
area of a smallest MOS transistor formed in this semiconductor 
device. 

[0026] Further, in claim 1 and claim 2 , it is desirable that 
the 1st and 2nd wiring patterns are materials of good conductors, 
and it is desirable that the material of good conductor is a 
metallic material such as aluminum (Al) , aluminum alloy, Ti, 
Ti alloy, Cu, Cu alloy and Au. 

[0027] (B) A manufacturing method according to claim 3 of the 
invention is a manufacturing method of a semiconductor device 
of a multilayer wiring structure having a semiconductor 
substrate formed with a MOS transistor, a lower layer wiring 
film formed on the substrate, an interlayer insulation film 
coating the lower layer wiring film, and an upper layer wiring 
film formed on the interlayer insulation film, characterized 
by including a process of forming, on the semiconductor 
substrate formed with the MOS transistor, a lower layer wiring 
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film having a predetermined pattern, a process of forming, on 
the lower layer wiring film, a protection film whose plasma 
etching rate is small in comparison with the interlayer 
insulation film, a process of forming the interlayer 
insulation film coating the lower layer wiring film formed with 
the protection film, a process of forming an opening part in 
the interlayer insulation film by a plasma etching method with 
the protection film being made an etching stopper, and a process 
of selectively removing the protection film remaining in a 
bottom part of the opening part by an etching method of 
non-plasma atmosphere . 

[0028] Incidentally, in claim 3, the process of forming an 
opening part in the interlayer insulation film by a plasma 
etching method with the protection film being made an etching 
stopper means a process of forming the opening part by the 
plasma etching method under a condition that the protection 
film remains. 

[0029] Further, in claim 3, in the process of forming, on the 
lower layer wiring film, a protection film, the protection film 
may be formed on the lower layer wiring film over its whole, 
or the protection film may be formed only on the lower layer 
wiring film exposed in a bottom part of the opening part of 
the interlayer insulation film. 

[0030] Further, in claim 3, it is a desirable implementation 
mode that the protection film is selectively formed in the 
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opening part bottom part of an opening area of more than 4 00 
times with respect to a smallest gate area of the MOS transistor 
formed in the semiconductor substrate. 

[0031] Further, in claim 3, it is a desirable implementation 
mode that an area of the protection film is set such that an 
area of a portion not coated by the protection film within an 
area of the opening part bottom part becomes less than 400 times 
with respect to the smallest gate area of the MOS transistor 
formed in the semiconductor substrate. 

[0032] Further , in claim 3, it is respectively a desirable 
implementation mode that the protection film is an insulating 
material , and (1) the insulating material is an inorganic 
material such as silicon nitride, or (2) the insulating 
material is an organic material such as polyimide. 
[0033] Further, in claim 3, it is one of the implementation 
modes thait the protection film is a high resistor. Further, 
it is a desirable implementation mode that the high resistor 
is a silicon system material such as poly-silicon and amorphous 
silicon. 

[0034] (C) A semiconductor device according to claim 4 of the 
invention is a semiconductor device of a multilayer wiring 
structure having a semiconductor substrate formed with a MOS 
transistor, a lower layer wiring film formed on the substrate, 
an interlayer insulation film coating the lower layer wiring 
film, an upper layer wiring film formed on the interlayer 
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insulation film/ and a pad electrode part formed in an uppermost 
layer, characterized in that a leader wiring connected to a 
gate electrode wiring of the MOS transistor and reaching to 
the pad electrode part of the uppermost layer while passing 
through the multilayer wiring structure is connected to the 
upper layer wiring film from the lower layer wiring film through 
a connection hole of the interlayer insulation film, and an 
opening area of the connection hole is equivalent to an area 
of a square whose one side is made a wiring width of wider one 
of the upper layer or lower layer wiring film. 
[0035] Incidentally, in claim 4, it is a desirable 
implementation mode that a center position of the connection 
hole on the lower layer wiring film and the upper layer wiring 
film is outside a region just below the pad electrode part 
formed in the uppermost layer. 
[0036] 
[Actions ] 

(A, A' ) It is explained about actions according to claims 

1 and 2. 

[0037] The lower layer wiring film has the 1st wiring pattern 
connected to the electrode wiring of the MOS transistor and 
the large area 2nd wiring pattern located in a pad electrode 
part or a region just below it and so forth and, when forming 
the lower wiring film, the 1st and 2nd wiring patterns are 
formed under a state of not connected mutually electrically. 
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Next, the interlayer insulation film is deposited over the 
whole face, and the opening part, of a predetermined size and 
number, reaching to the lower wiring film is formed by the 
plasma etching method. In this process of forming the opening 
part, similarly to the prior art, the plasma electric charge 
accompanying with the over-etching such as RIE and the resist 
exfoliation is implanted to the lower layer wiring film from 
each opening part. On this occasion, in the invention, the 
large area 2nd wiring pattern to which a large amount of plasma 
electric charge is implanted is electrically separated from 
the 1st wiring pattern, so that the implanted electric charge 
does not flow into the gate electrode of the MOS transistor. 
For this reason, the plasma electric charge implantation damage 
of the MOS transistor can be prevented. Next, by forming the 
upper layer wiring film on the interlayer insulation film 
formed with the opening part, the 1st and 2nd wiring patterns 
of the lower layer wiring film are mutually connected through 
the opening part ( for example , refer to Fig .1(b) or Fig. 7(a)). 
[0038] Incidentally, it has been known that a degree of defect 
generation due to the plasma electric charge implantation is 
more remarkable, the larger an antenna ratio between the large 
area 2nd wiring pattern and a gate area of the MOS transistor 
is, and it has been confirmed by experiences (including trials) 
until now that, especially if this ratio becomes more than 400 
times, there arises a practical problem. Accordingly, when 
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an area of the 2nd wiring pattern is more than 400 times of 
the gate area, it is desirable to apply the invention. 
[003 9] (B) In the manufacturing method according to claim 3, 
the protection film preventing the electric charge 
implantation at the over-etching time of the plasma etching 
is formed in a whole face of the lower layer wiring film having 
a predetermined pattern or an exposed face of the opening part 
bottom part. Thereafter , the opening part of a predetermined 
size and number is formed in the interlayer insulation film 
by the plasma etching method with this protection film being 
made the etching stopper. In this process of forming the 
opening part, since the lower layer wiring film of the opening 
bottom is coated by the protection film, even if it is exposed 
to the plasma atmosphere at the over-etching time, the plasma 
electric charge is hindered by the protection film and not 
implanted to the lower layer wiring film. 

[0040] Incidentally, as mentioned above, it has been 
experientially confirmed that the degree of defect generation 
due to the plasma electric charge implantation generates the 
practical problem if an area of the opening part to which the 
plasma electric charge is implanted becomes more than 400 times 
of the gate area of the MOS transistor. Accordingly, as to 
the large area opening part having an opening face of more than 
400 times of the gate area, it is desirable to form the 
protection film such that an area at least not coated by the 
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protection film becomes less than 400 times of the gate area. 
That is, in the invention, by selectively coating the 
protection film to the lower layer wiring film of the large 
area opening part, an area directly exposed to the plasma 
atmosphere is limited and thus the plasma electric charge 
implantation amount is reduced, thereby protecting the MOS 
transistor. 

[0041] (C) It is explained about actions of the semiconductor 
device according to claim 4 of the invention. 
[0042] In the prior art, in a region just below the uppermost 
layer pad electrode part, the wiring pattern of each layer is 
a large area approximately equal to an area of the uppermost 
layer pad electrode and, further in this region, also an opening 
area of the connection hole of the interlayer insulation film 
becomes a large area. For this reason, on the occasion of the 
over-etching in the process of opening the connection hole in 
the interlayer insulation film, a large amount of plasma 
electric chare implantation is performed from the large area 
opening part (connection hole) in the region just below the 
pad electrode, and thus it has become causes of the injury of 
the MOS transistor, and the like. In contrast to this, in the 
invention, each lower layer wiring pattern is not provided with 
the large area pattern approximately equal to the pad electrode 
area and, therefore, it becomes possible to cause the opening 
area of the connection hole formed in the interlayer insulation 



22 



film to be equivalent to the area of the square whose one side 
is made the wiring width as mentioned above, so that the plasma 
electric charge implantation amount from the connection hole 
can be extremely reduced. 

[0043] Incidentally, in the prior art, the connection hole of 
the opening face approximately equal to the pad electrode is 
provided in the region just below the pad electrode, but it 
is desirable that a center position of the connection hole in 
the invention is made outside the region just below the pad 
electrode in order to satisfy the demand for a bonding ability 
such as flatness. 
[0044] 

[ Embodiments ] 

(A) Hereunder, it is explained about a 1st embodiment of a 
semiconductor device according to claim 1 of the invention by 
referring to Fig. 1. 

[0045] Fig.l includes views schematically showing a main part 
of the embodiment of the semiconductor device, wherein the same 
drawing (a) is a sectional view along a BB ' line shown in the 
same drawing (b), and the same drawing (b) a plan view. 
[0046] The semiconductor device shown in Fig.l has a 
semiconductor substrate 11 formed with a MOS transistor (not 
shown in the drawing), lower layer wiring films 33a and 33b 
which have contact holes and so forth (not shown in the drawing) 
and are formed on an oxide film (Si0 2 film) 12 becoming an 
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underlay of a multilayer wiring, an interlayer insulation film 
34 coating the lower layer wiring films , and upper layer wiring 
films 36a and 36b formed on the insulation film 34. 
[0047] Next, as to characteristics of the invention, the lower 
layer wiring film 33 has the 1st wiring pattern 33b connected 
to an electrode wiring (not shown in the drawing) of the MOS 
transistor and the 2nd wiring pattern 33a of a large area in 
comparison with the 1st wiring pattern 33b, and the 1st and 
2nd wiring patterns 33a and 33b are not connected in the lower 
layer wiring film and are connected by the upper layer wiring 
film 3 6b through an opening part 37b (refer to Fig. 5(g)) of 
the interlayer insulation film 34. Incidentally, the plan 
view of Fig. 1(b) shows, for convenience ' sake, only the upper 
layer wiring film 3 6b portion connecting the 1st, 2nd wiring 
patterns 33b, 33a and the upper layer wiring film 36b portion 
connecting both the wiring patterns through the opening part 
37b. 

[0048] (A' ) Next, it is explained about a manufacturing method 
according to claim 2 with the semiconductor device of the 1st 
embodiment being made an example. 

[0049] In Fig. 2 (a), the oxide film 12 becoming the underlay 
of the multilayer wiring is formed on the semiconductor 
substrate 11. Next, in Fig. 2(b), an Al film 33 is deposited 
by a usual sputtering method. 

[0050] Next, a resist mask (not shown in the drawing) having 



24 



a predetermined wiring pattern is formed in the deposited Al 
film 33 by a usual lithography technique and, by etching it 
by a usual RIE method , such a lower layer Al wiring pattern 

33 as shown in Fig .3 is obtained. Fig.3(c ' ) shows a plan view 
of this pattern , and Fig. 3(c) a sectional view along a CC ' line. 
[0051] The lower layer Al wiring pattern 33 has the 2nd wiring 
pattern 33a of the large area located in a pad electrode part 
or a region just below it or the like and the 1st wiring pattern 
33b connected to a gate electrode wiring of the MOS transistor, 
and the 1st and 2nd wiring patterns are not connected mutually 
as shown in the drawing. 

[0052] Next/ after the above resist mask (not shown in the 
drawing) has been exfoliated, the plasma silicon oxide film 

34 is deposited by a plasma CVD apparatus as shown in Fig. 4(d) , 
and a resist 35 for etch back is applied as shown in Fig. 4(e) . 
[0053] Next, the etch back is performed, and the interlayer 
insulation film 34 flattened as shown in Fig.5(f) is formed. 
Next, by the usual photolithography method and RIE method, 
openings (via holes) of predetermined size and number are 
formed in the interlayer insulation film 34. That is, in 
Fig. 5(g) , an opening part 37a is an opening part, whose opening 
area is large, formed on the 2nd wiring pattern 33a of the large 
area of the pad and so forth, and the opening part 37b is an 
opening part for connecting the 2nd wiring pattern 33a and the 
1st wiring pattern 33b connected to the electrode wiring of 
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the MOS transistor. 

[0054] Next, as shown in Fig. 6(h), an upper layer Al film 36 
is deposited by a usual sputter method, and the Al film 36 is 
patterned by the usual lithography method or RIE method, 

thereby forming the upper layer wiring patterns 36a , 36b as 
shown in Fig.6(i). At this time, by the upper layer wiring 
pattern 36b embedding the opening part 37b, the 1st and 2nd 
wiring patterns of the lower layer wiring pattern are connected 
(refer to Fig. 1(b)). 

[0055] Fig. 7 includes views showing a main part of a 2nd 
embodiment according to claim 1 of the invention, wherein 
Fig. 7(b) is a plan view, and Fig. 7 (a) a sectional view along 
a DD' line. Incidentally, the same reference numeral as Fig.l 
to Fig. 6 denotes the same portion. In this embodiment, 
similarly to the aforesaid embodiment, the 2nd wiring pattern 
33a of the large area of the lower layer wiring film and the 
1st wiring pattern 33b connected to the electrode wiring of 
the MOS transistor are not connected mutually in the lower layer 
wiring film. A point different from the aforesaid embodiment 
exists in the fact that the 1st, 2nd wiring patterns 33a and 
33b are mutually connected through the two opening parts of 
the opening part 37a formed in the interlayer insulation film 
34 and reaching to the 2nd wiring pattern 33a and the opening 
part 3 7b reaching to the 1st wiring pattern 33b by the upper 
layer wiring film 36 embedded in both the opening parts. 
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[0056] As apparent also from the aforesaid 1st and 2nd 
embodiments, a process of forming the lower layer wiring 
pattern is characterized in that the 2nd wiring pattern of the 
large area and the 1st wiring pattern connected to the electrode 
wiring of the MOS transistor are formed under a state of not 
connected mutually and, thereafter until the interlayer 
insulation film is deposited and the opening part (via hole) 
is formed in the insulation film, both the wiring patterns are 
separated and thereafter connected by forming the upper layer 
wiring film. 

[0057] By this, in a plasma etching process forming the opening 
part in the interlayer insulation film, even if a large amount 
of plasma electric charge implantation exists with the 2nd 
wiring pattern of the large area being made the antenna, it 
is possible to prevent the electric charge from reaching to 
the MOS transistor element. 

[0058] By this, in a case where the protection element cannot 
be installed for reasons of a circuit, the following advantages 
were confirmed. That is, (1) a gate breakage and the 
characteristic fluctuation of the MOS transistor element were 
prevented, and the yield was improved by 5 - 10%. (2) In 
comparison with a conventional product subjected to a plasma 
electric charge implantation damage, the life was prolonged 
by 2 - 5 times (a time elapsed until the characteristic 
fluctuated by 10% was made the life). 
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[0059] (B) Hereunder, it is explained about an embodiment of 
a manufacturing method, of a semiconductor device, according 
to claim 3 of the invention by referring to Fig. 8 to Fig. 10. 
[0060] In Fig. 8(a), after an Al - 1% Si - 0.5% Cu (hereafter, 
referred to simply as Al film) film 42 of a thickness 1.0 

jim has been formed as a lower layer wiring metal film on a 
semiconductor substrate 41 formed with the MOS transistor and 
a wiring substratum insulation film (not shown in the drawing) 
by the usual sputter method, a polyimide resin is applied onto 
the wiring metal film 42 as a later-mentioned protection film 
43 preventing the electric charge implantation from the plasma 
atmosphere, and a predetermine heat treatment (100°C for 30 
minutes + 250 °C for 30 minutes + 350 °C for 60 minutes in N 2 ) 
is performed, thereby forming the polyimide film (protection 
film) 43 in a thickness 0.4 urn. Subsequently, the Al film 42 
and the polyimide film 43 were continuously worked by the usual 
photolithography method (with a photoresist 44 being made a 
mask) and RIE method, and thus the lower layer wiring film 
having a predetermined pattern was formed. 

[0061] Next, in Fig. 8 (a), after the photoresist 44 has been 
selectively exfoliated by a plasma 0 2 light ashing (ashing 

amount 0.2 nm) and a usual resist exfoliation liquid, a silicon 
oxide film 4 5 of 1.0 \m in thickness is formed as the interlayer 
insulation film by the usual plasma CVD method as shown in 
Fig. 8(b). Subsequently, a photoresist mask 46 having a 
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predetermined opening pattern is formed by the usual 
photolithography method. 

[0062] Next, as shown in Fig. 9 (a), an over-etching of 50% is 
performed by the RIE method (reaction gas SF 6 /CHF 3 /He = 
10/50/150 seem - 650 W - 2.0 Torr) with the protection film 
43 being made an etching stopper , thereby forming a 
predetermined (e.g., large area of the pad electrode part and 
so forth) opening part 47 and the like in the interlayer 
insulation film 45. 

[0063] As shown in Fig. 9(d), finally the photoresist mask 46 
and the polyimide film 43 remaining in a bottom part of the 
opening part 47 are removed by the plasma O 2 light ashing ( ashing 
amount 0.1 \*m) and an ozone 0 2 ashing method of non-plasma 
atmosphere, thereby completing a predetermined opening part 
formation. 

[0064] Incidentally, in the above embodiment, the protection 
film 43 is formed on the lower layer wiring film 42 
approximately over its whole face, but it suffices if it is 
selectively formed at least in an opening part formation region 
whose opening area is more than 400 times of a minimum gate 
area of the MOS transistor formed in the semiconductor 
substrate. 

[0065] Further, as its example is shown in Fig. 10, also the 
fact has been confirmed by experiences ( including trials ) that, 
as an area coated by the protection film 43, it suffices if 
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an area of a portion 4 8 not coated by the protection film 43 
within the bottom face of the opening part 4 7 (i.e., portion 
in which the lower layer wiring film 42 is exposed at the RIE 
opening time) becomes less than 400 times with respect to the 
minimum gate area. 

[0066] Further , as the process of forming the protection film 
43 , in the embodiment the Al film 42 for the lower layer wiring 
is coated , subsequently the protection film 43 is applied , and 
thereafter the formation is performed simultaneously with the 
lower layer wiring patterning, but it is needless to say that 
the formation of the protection film may be performed by a 
separate process after forming the lower layer wiring pattern. 
For example, there is no objection even if it is adapted such 
that the protection film is formed only in the opening part 
having the opening area of 400 times or more with respect to 
the minimum gate area. 

[0067] Additionally, as a material of the protection film, the 
polyimide film was used in the embodiment, but it suffices if 
the plasma electric charge implantation to the lower layer 
wiring film can be prevented or limited at the opening time 
in the plasma atmosphere, and it is needless to say that it 
may be other organic or inorganic insulating material or a 
silicon system high resistor such as poly-silicon and amorphous 
silicon. 

[0068] Further, as the method of opening the interlayer 
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insulation film, it was the RIE method in the embodiment, but 
it may be a method, using other etching apparatus , of processing 
the semiconductor substrate in the plasma atmosphere. 
[0069] Further, as the method of removing the protection film, 
it was the ozone 0 2 ashing method in the embodiment, but it 
is needles to say that it sufficed if it is a removing method 
of processing the semiconductor substrate in the non-plasma 
atmosphere. 

[0070] The invention according to claim 3 is characterized in 
that f in the case where as mentioned above the interlayer 
insulation film coating the lower layer wiring film is 
etching-opened by the RIE and so forth in the plasma atmosphere 
(especially, at the over-etching time), the protection film 
is formed in order to prevent the electric charge implantation 
to the wiring film from the plasma atmosphere. By this, even 
in a case where the protection element cannot be added for 
reasons of the circuit constitution and the like, there were 
confirmed advantages that (a) since a gate destruction and the 
characteristic fluctuation of the MOS transistor were 
prevented, an increase in yield of 5 - 10% was realized, (b) 
in comparison with a conventional product subjected to a damage 
due to an electric charge implantation, the life (10% 
characteristic fluctuation life) became 2-5 times, and the 
like. 

[0071] (C) Hereunder, as to a semiconductor device according 
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to claim 4 of the invention, it is explained about a knowledge 
arriving at the invention and an embodiment. 
[0072] In order to reduce the RIE damage that is a problem of 
the aforesaid prior art, it is effective to reduce a plasma 
implantation electric charge amount implanted to the lower 
layer Al wiring film. On the other hand, since this 
implantation electric charge amount is approximately 
proportional to an exposure area of the lower layer Al wiring 
film exposed to the plasma atmosphere when over-etched, it is 
desirable to reduce a total area of the connection hole patterns 
(the same as opening patterns or via hole patterns), i.e., to 
reduce an antenna efficiency. From this viewpoint, it is 
unfavorable to simultaneously perform, for the reduction in 
the RIE damage, the opening of the minute connection hole and 
the opening of the large area connection hole just below the 
pad electrode part by the same RIE process. 

[0073] However, in the prior art, the large area pattering of 
the pad electrode for satisfying demands such as bonding 
ability as the pad electrode of an uppermost layer extends from 
the uppermost layer also to each wiring film pattern of the 
lower layer and, as a result, it has been allowed that, when 
the connection hole of each lower layer is RIE-opened, a vainly 
large amount of electric charge is implanted from the 
connection hole pattern of the large opening area of each layer. 
[0074] Since enlarging the area of the connection hole pattern 
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of each lower layer just below the pad electrode is not an 
inherently indispensable condition for the demand such as 
bonding ability, in the invention the area of the connection 
hole of each lower layer is not enlarged , and the opening area 
of the connection hole is limited to be equivalent to an area 
of a square whose one side is made a wiring width of wider one 
of the upper layer or the lower layer. By this, each electric 
charge implantation amount when the connection hole of each 
lower layer is opened by the RIE is extremely reduced , so that 
it is possible to reduce the RIE damage. 

[0075] Next, one embodiment of the semiconductor device 
according to claim 4 is explained below by referring to the 
drawings. Fig. 11 (a) is a sectional view (section along an EE ' 
line of the same drawing (b) ) schematically showing a main part 
of the device concerned, and Fig. lib a plan view of the same. 
[0076] Reference numeral 51 is a semiconductor substrate formed 
with the MOS transistor, 52 an oxide film (Si0 2 film) becoming 
an underlay of a multiplayer wiring, 54 a 1st interlayer 
insulation film (Si0 2 film) and 53 a lower layer Al wiring film 
(hereafter, in the explanation of the item (C), referred to 
as 1st layer Al wiring film or Al wiring pattern) when seen 
from the interlayer insulation film 54, and 56 is an upper layer 
Al wiring film (hereafter, referred to as 2nd layer Al wiring 
film or Al wiring pattern). When seen from a 2nd interlayer 
insulation film 58, the 2nd layer Al wiring film 56 and a 3rd 
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layer Al wiring film 60 correspond to lower and upper layer 
wiring films set forth in claim, and a 3rd layer Al wiring film 
60p of the large area is an uppermost layer pad electrode. 
[0077] In Fig. 11, in a characteristic of the semiconductor 
device of the invention, a leader wiring reaching to the 
uppermost layer pad electrode 6 Op passes through the 1st layer 
Al wiring film 53 connected to the gate electrode wiring of 
the MOS transistor and is connected to the 2nd layer Al wiring 
film 56 through a 1st connection hole 57 of the 1st interlayer 
insulation film 54, additionally the 2nd layer Al wiring film 
56 is connected to the 3rd layer Al wiring film 60 through a 
2nd connection hole 59 of the 2nd interlayer insulation film 
58 and reaches the uppermost layer pad electrode part 6 Op that 
is an extended part of the 3rd layer Al wiring film 60, and 
the opening area of the connection hole 57 or 5 9 is equivalent 
to the area of the square whose one side is made the wiring 
width of wider one of the upper layer or lower layer wiring 
film. 

[0078] Next, as to a manufacturing method of the above 
semiconductor device, it is explained about its outline in 
order of process. 

[0079] In Fig. 12 (a), first a circuit pattern (not shown in the 
drawing) consisting of the MOS transistor is formed on the Si 
substrate 51, thereon the oxide film 52 becoming the underlay 
of the multilayer wiring is deposited in a thickness 800 nm 
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by the CVD method , and a desired contact hole (not shown in 
the drawing) is formed to the oxide film 52 by the RIE method 
with the resist being made the mask. 

[0080] Next, after the 1st layer Al film has been deposited 
in a thickness 800 run by the sputter method, the Al film 
concerned is patterned by the RIE method with the resist being 
made the mask, thereby forming the 1st layer Al wiring pattern 
53. Next, the oxide film (Si0 2 ) 54 of the 1st interlayer 
insulation film is deposited over the whole face. Next, to 
this oxide film 54, the 1st connection hole 57 for a leader 
of the 1st Al wiring film is opening- formed by the RIE with 
the resist being made the mask. 

[0081 ] Here, the 1st connection hole 57 corresponds in the prior 
art to the connection hole directly connecting the 1st layer 
Al wiring pattern of the lower layer to the large area pattern 
of the upper layer such as the pad electrode part. However, 
the opening area of the 1st connection hole 57 in the invention 
is approximately equivalent to the area of the square whose 
one side is made the wiring width of wider one of the upper 
and lower peripheral wiring films, and its width is at most 
about 5 - 10 jim. In a corresponding place in the prior art, 
since one side has become as large as 50 - 100 [un as a result 
of approximating the size to the large area pattern of the pad 
electrode part just above it and so forth, a difference from 
the opening area of the connection hole in the invention is 
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evident. Since the amount of the electric charge implanted 
at the RIE process time while passing through the connection 
hole is proportional to the opening area of the connection hole 
as mentioned above, in the invention it is estimated that the 
electric charge implantation amount can be reduced to 1/2 5 - 
1/400 in comparison with the prior art. 

[0082] Next, returning to the process explanation of the 
embodiment of the invention, in Fig. 12(b), after the resist 
(not shown in the drawing) has been exfoliated, the 2nd layer 
Al film is deposited in a thickness 800 nm by the usual sputter 
method, and the Al film concerned is patterned by the RIE method 
with the resist being made the mask, thereby forming the 2nd 
layer Al wiring pattern 56. Next, the oxide film (SiG 2 ) 58 of 
the 2nd interlayer insulation film is deposited by the CVD 
method and, to this oxide film 58, the 2nd connection hole 59 
for embedding a leader electrode of the 2nd layer Al wiring 
film 56 is opened by the RIE method with the resist being made 
the mask. 

[0083] Here, although the 2nd connection hole 59 corresponds 
to the conventional connection hole directly connecting the 
2nd layer Al wiring film to the upper layer large area pattern 
such as the pad, in the invention its opening face is at most 

5 - 10 pun in its length of one side similarly to the case of 
the 1st connection hole 57 and, in comparison with one side 
50 - 100 \xm of the corresponding connection hole in the prior 
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art, it is 1/25 - 1/4 00 in an area ratio, so that an extreme 
reduction in the opening area is expected. 

[0084] Next, in returning to the process explanation of the 
embodiment of the invention, in Figs. 11(a) and (b), the 3rd 
Al film 60 is deposited over the whole face by the sputter method, 
and the 3rd layer Al wiring film 60 is pattern- formed by the 
RIE method with the resist being made the mask. Subsequently, 
as a top passivation film, an SiON film 61 is deposited in 1000 
nm by the CVD method, and the SiON film 61 is opened by a wet 
etching method with the resist being made the mask thereto, 
thereby forming a 3rd connection hole 62. 

[0085] Here, as to the 3rd connection hole 62, especially in 
a place functioning as the pad, the Al pad electrode part 6 Op 
in the bottom face is obliged to become a large area pattern 
whose one side is 50 - 100 ^m in view of the bonding ability 
demanded. For this opening method, since the RIE method 
accompanying the electric charge implantation is not adopted 
and the wet etching method free of the electric charge 
implantation is adopted, there is no possibility of the 
electric charge implantation in the process of opening the 3rd 
connection hole. 

[0086] Incidentally, as shown in Fig. 11, in this embodiment, 
although the lower layer 2nd connection hole 59 and the 1st 
connection hole 57 which are directly connected to the pad 
electrode part 60p exist outside a region just below the pad 
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electrode part 60p of the 3rd layer Al film, this is for avoiding 
a step difference generation in a face of the pad electrode 
part 60p in view of the bonding ability, and it is a desirable 
implementation mode. 

[0087] As apparent also from a plan view of Fig. 11(b), since 
regions where there exist the 2nd connection hole 59 and the 
1st connection hole 57 which hitherto have been directly 
connected to the pad electrode part 6 Op of the 3rd layer Al 
wiring film almost remain within regions of the leader wirings 
60 and 56 of the pad electrode originally existing, an increase 
in layout area accompanying with the fact that the 2nd 
connection hole 59 and the 1st connection hole 57 are located 
in the regions outside the pad electrode part 6 Op scarcely 
becomes a problem. 

[ 0088 ] In the above embodiment, the 1st and 2nd connection holes 
57 and 59 are provided in positions outside the region just 
below the pad electrode part, but as shown in Fig. 13 the 
connection holes 59 and 57 may exist in regions just below the 
large area pattern 60 of the 3rd layer Al film if there is no 
hindrance in the bonding ability. Incidentally, in Fig. 13, 
the same reference numeral as Fig. 11(b) denotes the same 
portion or a corresponding portion. 

[0089] In the above, one embodiment according to claim 4 of 
the invention has been described, but the invention according 
to claim 4 is never limited to an application within a scope 
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of the above embodiment, and it is of course that there is no 
objection in various modifications or combinations of 
different materials and processes in a scope not deviating from 
a gist of the invention. 

[0090] For example, one example of this is shown in Fig. 14. 
In the same drawing, it is an example in which the 1st and 2nd 
connection holes 57 and 59 on the leader wiring from the pad 
electrode part 6 Op are disposed while lying in a row in a 
vertical direction. 

[0091] By an advantage of the invention (claim 4>, the amount 
of the electric charge implantation generated when opening 
every connection hole in each layer of the multilayer wiring 
by RIE is reduced to about 1/25 - 1/400 as mentioned above. 
[0092 ] By this advantage, also the amount of the electric charge 
arriving on the gate electrode of the MOS transistor is 
similarly reduced, and the fluctuation of the transistor 
characteristic and a series of multilayer process damages such 
as gate oxide film destroy are reduced. Accordingly, the yield 
of the MOS transistor is remarkably increased without an 
increase in cost, and it is possible to extremely contribute 
to improve a yield and a reliability of product. In this 
embodiment, an improvement in yield of about 10% was confirmed. 
Further, as to the life of the MOS transistor, according to 
a forced life test, it became 1.5 - 2.0 times. 
[0093] Incidentally, according to the invention (claim 4), 
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there is a large forte in the fact that it is possible to 
inexpensively and easily undergo the above merit without 
accompanying a special apparatus or process and within a scope 
of technical level at present. 
[0094] 

[Advantage of the Invention] As heretofore mentioned in detail, 
by the invention, it was possible to provide the semiconductor 
device and the manufacturing method of it, each of which was 
capable of realizing the improvements in the yield and the 
reliability by reducing the injury of the MOS transistor due 
to the plasma electric charge implanted from the opening part 
of the large opening area such as the pad electrode part region 
when forming the opening part (connection hole) connecting the 
upper layer and lower layer wiring films through the interlayer 
insulation film by the plasma etching method (e.g., RIE) in 
the semiconductor device of the multilayer wiring structure 
including the MOS transistor. 
[Brief Description of the Drawings] 

[Fig. 1 ] It includes views of a 1st embodiment of a semiconductor 
device according to claim 1 of the invention, wherein the same 
drawing (a) is a sectional view, and the same drawing (b) a 
plan view. 

[Fig. 2] The same drawings (a) and (b) are sectional views 
showing, in order of process, one example of a manufacturing 
method, of a semiconductor device, according to claim 2 of the 
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invention. 

[Fig. 3] The same drawing (c) showing a manufacturing process 
following Fig. 2(b) is a sectional view, and the same drawing 
(c 9 ) a plan view. 

[Fig. 4] The same drawings (d) and (e) are sectional views 

showing manufacturing processes following Fig. 3(c). 

[Fig. 5] The same drawings (f) and (g) are sectional views 

showing manufacturing processes following Fig. 4(e). 

[Fig. 6] The same drawings (h) and ( i) are sectional views 

showing manufacturing processes following Fig. 5(g). 

[Fig. 7] It shows a 2nd embodiment of the semiconductor device 

according to claim 1 of the invention , wherein the same drawing 

(a) is a sectional view, and the same drawing (b) a plan view. 

[Fig. 8] The same drawings (a) and (b) are sectional views 

showing, in order of process, one embodiment of a manufacturing 

method, of a semiconductor device, according to claim 3 of the 

invention. 

[Fig. 9] The same drawings (c) and (d) are sectional views 
showing manufacturing processes following Fig. 8(b). 
[Fig. 10] It is a sectional view showing other embodiment of 
a manufacturing method, of the semiconductor device, according 
to claim 3 of the invention. 

[Fig. 11] It includes views showing one embodiment of a 
semiconductor device according to claim 4 of the invention, 
wherein the same drawing (a) is a sectional view, and the same 
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drawing (b) a plan view. 

[Fig. 12] The same drawings (a) and (b) are sectional views for 
explaining, in order of process, a manufacturing method of the 
semiconductor device shown in Fig. 11. 

[Fig. 13] It is a plan view showing other embodiment of the 
semiconductor device according to claim 4 of the invention. 
[Fig. 14] It includes views showing still other embodiment of 
the semiconductor device according to claim 4 of the invention , 
wherein the same drawing (a) is a sectional view, and the same 
drawing (b) a plan view. 

[Fig. 15] The same drawing (a) is a sectional view for explaining, 
in order of process, one example of a manufacturing method of 
a conventional semiconductor device. 

[Fig. 16] It includes views showing manufacturing processes 
following Fig. 15 (a), wherein the same drawing (b) is a 
sectional view, and the same drawing (b ' ) a plan view. 
[Fig. 17] The same drawings (c) and (d) are sectional views 
showing manufacturing processes following Fig. 16(b). 
[Fig. 18] The same drawings (e) and (f) are sectional views 
showing manufacturing processes following Fig. 17(d). 
[Fig. 19] The same drawing (g) is a sectional view showing a 
manufacturing process following Fig. 18(f). 
[Description of Reference Numerals] 

11, 41, 51 semiconductor substrate 

12, 52 oxide film (underlay of multilayer wiring) 
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33 lower layer wiring Al film (pattern) 
33a 2nd wiring pattern 

33b 1st wiring pattern 

34 interlayer insulation film 

35 resist for etch back 

36, 36a, 36b upper layer Al wiring film (pattern) 

37a, 37b opening part (connection hole) 

42 lower layer Al wiring film 

43 protection film 
44, 46 photoresist mask 

45 interlayer insulation film 

47 opening part (connection hole) 

53 1st layer Al wiring film (pattern) 

54 1st interlayer insulation film 

56 2nd layer Al wiring film (pattern) 

57 1st opening part (connection hole) 

58 2nd interlayer insulation film 

59 2nd opening part (connection hole) 

60 3rd layer Al wiring film (pattern) 
6 Op uppermost layer pad electrode part 

61 top passivation film 

62 3rd opening part (connection hole) 
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FIG.l 

36: UPPER LAYER WIRING FILM 
37b: OPENING PART 

34: INTERLAYER INSULATION FILM 
1 1 : SEMICONDUCTOR SUBSTRATE 
12: UNDERLAY OXIDE FILM 
36b: UPPER LAYER WIRING FILM 
33: LOWER LAYER WIRING FILM 
33b: 1ST WIRING PATTERN 
33a: 2ND WIRING PATTERN 

FIG. 2 

33: Al FILM 
FIG. 4 

34: PLASMA OXIDE FILM 

(INTERLAYER INSULATION FILM 
35: RESIST FOR ETCH BACK 

FIG. 3 

33a: 2ND WIRING PATTERN 
33b: 1ST WIRING PATTERN 
33: LOWER LAYER Al WIRING PATTERN 



FIG. 5 




34: FLATTENED INTERLAYER INSULATION FILM 
FIG. 6 

36: UPPER LAYER WIRING PATTERN 
FIG. 8 

43: PROTECTION FILM 

(POLYIMIDE FILM) 
44: PHOTORESIST MASK 
42: WIRING Al FILM 

(LOWER LAYER WIRING FILM) 
41: SEMICONDUCTOR SUBSTRATE (CONTAINING UNDERLAY OXIDE FILM 

ETC. ) 

46: PHOTORESIST MASK 

45: SILICON OXIDE FILM (INTERLAYER INSULATION FILM) 
FIG. 9 

47: OPENING PART 
FIG. 10 

47: OPENING PART 
FIG. 11 

6 Op: UPPERMOST LAYER PAD ELECTRODE PART 
60: 3RD LAYER Al WIRING PATTERN 
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FIG. 12 

54: 1ST INTERLAYER INSULATION FILM 

57: 1ST CONNECTION HOLE 

53: 1ST LAYER Al WIRING PATTERN 

58: 2ND INTERLAYER INSULATION FILM 

59: 2ND CONNECTION HOLE 

56: 2ND LAYER Al WIRING PATTERN 
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